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In multiphase polymer systems, the control of order on a mesoscopic length scale has become 
an important subject of interest, since polymers offer a way to construct ordered nanoscaio 
domains through different waysl-3. This area has been stimulated by the urge to miniaturize 
devices for structural applications as well as their wide range of applications in advanced 
material fOlmation, pollution control, drug delivery, genes, imaging of molecules, etc4-H• 
Among this, block copolymers are of particular interest due to their ability to form a rich 
variety of microstructures. Self-organization or self-assembly in amphiphilic block 
copolymers, which has been the subject of much technological and scientific interest because 
of its fascinating solution and solid state characteristics, is a powerful means to fabricate 
useful nanostructured materials and is recurrently employed in every systems9,1O. Researchers 
are now focusing on the fabrication of hierarchical and functional materials by blending of 
polymers, which is a convenient route for the development of new polymeric materials with 
property profiles superior to those of the individual components. This has been on the basis of 
the non-covalent physical interactions, such as ionic interactions, coordination bond and 
hydrogen bonding. The major core advantage of this method is that the properties of the 
materials can be tailored by combining component polymers and changing the blend 
composition and experimental conditions. 
In the present study, nanostructured complexes were prepared from poly(£-caprolactone)-
block-poly(2-vinyl pyridine) (PCL-b-P2VP) and poly( 4-vinyl phenol) (PVPh) in 
tetrahydrofuran (THF). In this A-b-B/C type block copolymer/homopolymer system, both 
blocks of the PCL-b-P2VP block copolymer have favorable intermolecular interaction 
towards PVPh via hydrogen bonding but the interaction between P2VP block and PVPh is 
significantly stronger than that between PCL block and PVPh. It was found that the disparity 
in competitive intermolecular interactions, specifically PVPh and P2VP block interact 
strongly whereas PVPh and PCL block interact weakly, leads to the formation of a variety of 
nanostructures depending on PVPh concentration. Spherical micelles of 30-40 nm in diameter 
were obtained in the complex with 10 wt% PVPh, followed by wOlmlike micelles with size in 
the order of 40-50 nm in the complexes with 30-60 wt% PVPh. At low PVPh concentrations, 
PCL interacts weakly with PVPh whereas, in the complexes containing more than 20 wt% 
PVPh, the PCL block began to interact considerably with PVPh, leading to the formation of 
composition-dependant nanostructures. The complex becomes homogeneous with PVPh 
content beyond 60 wt%, since sufficient amount of PVPh is available to form hydrogen 
bonds with both PCL and P2VP. Finally, a model was proposed to explain the self-assembly 
and microphase morphology of these complexes based on the experimental results obtained. 
The competitive hydrogen bonding interactions cause the self-assembly and formation of 
different microphase morphologies. 
30APS 30 NOV - 04 DEC 2008 
(a) 
Flpllre I: Schematic rei 
(a) spherical r 
concentration, 
ltofl!l'cnces 
I. Yuichi, M.; Take 
2. Asari, T.; Arai, S 
:I. Park, M.; HalTis( 
4. Savic, R.; Luo, 1 
5. Nobuhiro, N.; Ki 
6. Chiu, H. C.; Lin 
1875. 
7. Discher, D. E.; E 
R. Antonietti, M.; F 
9. Ball, P. The self-
10. Hamley, 1. W. BJ 
~2VP 
(a) (b) (c) 
I: Schematic representation of different phase behavior in PVPhlPCL-b-P2VP complexes: 
(iI) spherical micelles at 10 wt% PVPh concentration, (b) wormlike micelles at 30-60 wt% PVPh 
concentration, and (e) homogeneous at 80 wt% PVPh concentration. 
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